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(72) [Inventor] 

[Name] Nagai Yasuyuki 

[Address] Yamaguchi Prefecture Kudamatsu City Momoyama-c 
ho 133 

(72) [Inventor] 
[Name] Field healthy 

(57) [Abstract] 

[Problem] With conventional method which uses dimethyl car 
bonate as methylation agent, in order yieldto react well, 
potassium carbonate and expensive crown ether being essential 
as catalyst^ was not suitable as industrial production method 

[Solution method] Imidazoles and dimethyl carbonate reacting, 
when producing N - methyl imidazoles, it reactswith 
temperature range of 120 to 200 °C 



[**«i] < 3y*-jmfcftiii?**ji'*fi«4 
ttN->fM S5rv-jufl£a&rftl6i=. 120 
- 2 o otcoassB^a^^fto - 1 s^m^-f^ n 




[Qaim(s)] 

[Gaiml] Imidazoles and dimethyl carbonate reacting, when pr 
oducing N - methyl imidazoles, production method of N - 
methyl imidazoles which reacts with terrperature range of 120 
to 200 °C and denselyrrakes feature. 

[daim2] Imidazoles being below-mentioned General Formula ( 
1), method which is statedin Claim 1 which is displayed and 
densely makes feature. 

[Chemical Formula 1] 



(R lf R 2 . R 3 tt, SLMcaStLT**JS?-, AP>f> 
J£££MT * C t 1 XISf&*H 2 fz 



( Ri , R2 , R3, becoming independent nutually, hydrogen atom , 
halogen atom , meansthe or aliphatic , araliphatic , or 
aromatic basis. ) 

[Claim 3] While under ambient pressure, dripping dimethyl car 
bonate, it executes reaction themethod which is stated in Claim 
1 or Claim2 which densely is made feature. 
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[aaim4] Reaction is executed with liquid phase method which 
is stated in theany ofQaiml through Claim 3 which densely is 
made feature. 

[Qaim 5] Quantity of dimethyl carbonate reaction is executed 
with ncle ratio 0.7 to 2 timesvis-a-vis imidazoles compound 
method which is stated in any of theClaim 1 through Qaim4 
which densely is made feature. 



[000 1] 

[0 0 0 2] <f£^./-Mll*, i7K*v*8B 

[000 3] 

iMt<t4i2 0 0 , tKl±oag^5^» *fc£S 



[0004] -£> tt*««^aft"cti5*ai:L"c, 

y*;MbTS#SE*<»tofc"Cl**. LfrLfctfb. 

[0 0 0 5] ZtlhO®®£®&tZ>tztt)\Z s ££&<D 
£*lfc,> Synthes i 8. 3 8 21 (1 9 8 6) |C 

9 1 %<DJi£2*iT'£l&LTU£o 
[000 6] 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards prod 
uction method of N - methyl imidazoles. 

[0002] Generally, imidazoles is quite useful compound as epox 
y resin, polyurethane resin or other resin curing agent , the or 
curing promoter, or various pesticide , as pharmaceutical , or 
thedye intermediate. 

[0003] 

[Prior Art] As production method of N - methyl imidazoles, und 
er acid catalyst existing method which reactshas been known 
imidazoles and methanol. But, with this method, temperature 
of 200 °C or higher being necessary at leastjn addition in order 
to use acid of large amount, corrosion of theequipment becomes 
problem In addition, in order after reaction termination, to 
neutralize these acid, the alkali treatment becomes necessary 
and it is an operation upper surface falling down 

[0004] On one hand, has been known imidazoles method which 
with such asrrethyl halide methylated is done or dimethyl 
sulfate as method which is done with therelatively low 
temperature. But, This method mist use dmEthyl sulfate where 
halide compound or toxicity where the handling is difficult is 
strong as starting material, N - methyl imidazole which in 
additionis formed furthermore reacting, fromfact that 
inidazolium compound which isa quaternary salt is formed, yield 
N - methyl imidazole is always synthesized welldensely not to be 
possible, or when separation of product isdifficult is many. 

[0005] In order to solve these problem, method which uses dim 
ethyl carbonate wherethe safety is high as methylation agent 
was developed N - methyl imidazoles of object is synthesized 
wimyieldof85to91%accordingto Synthesis (0039-7881, 
SYNTBF) .382 page (1986), •< * Dahland dimethyl carbonate 
under potassium carbonate and crown ether existence, by doing 
100 °C and 8-hour reaction. 

[0006] 
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[0009] r**?*. -fa*:/- junta 

&-t£®K> 1 2o-2oot©sgeBtsR;^tT7 
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[00 10] 



[0 0 1 1] **IBO*ifel=te^"C, J&S5li1 2 0-2 
OO^Offlgffiffl^ft^o 1 2 0°C*iST*ii. 

[0012] *^B^co^lcfc^Tffiffl*^S0^li. 



[00 13] 
[ft 2 3 



[Problems to be Solved by the Invention] But with this method, 
in order yield well to react, potassium carbonate andthe 
expensive crown ether being essential as catalyst, it was not 
suitable as the industrial production method 

[0007] As for this invention considering to above-mentioned pr 
oblem, beingsomething which it is possible, as for object, it is to 
offer ^reproduction method which can obtain N - methyl 
imidazoles of object with higfr yield withoutusing catalyst. 

[0008] 

[Means to Solve the Problems] As for these inventors, Of doing 
diligent investigation concerning production method of N - 
rrethyl imidazoles as for result, imidazoles and dimethyl 
carbonate reacting, when producing N - methyl imidazoles, it 
isacquired object compound with quite high yield in addition 
forming inidazoliumcompoundof quaternary without using 
catalyst by reacting with temperature range of the 120 to 200 
°Q without, densely to discover, this invention it reached 
tocompletion as novel industrial production method of N - 
methyl imidazoles. 

[0009] It is a production method of N - methyl imidazoles wher 
e namely, this invention, imidazoles and dimethyl 
carbonatereacting, when producing N - methyl imidazoles, 
reacts with temperature range of 1 20 to 200 °Cand densely 
makes feature. 

[0010] 

[Embodiment of Invention] This invention is explained in detai 
1 below. 

[001 1] Regarding to method of this invention, it reacts with te 
mperature range of thel20 to 200 °C Under 120 °C, because 
reaction becomes very slow, not to be apractical, with 
temperature which exceeds 200 °C, disassembly of the starting 
material occurs, yield of N - methyl imidazoles decreases. 

[0012] Regarding to method of this invention, starting material 
which is used isdisplayed with below-mentioned General Formula 
(1) imidazoles 

[0013] 

[Chemical Formula 2] 
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[0014] ( Rl , R2 , R3, becoming independent mutually, hydroge 
n atom , halogen atom , meansthe or aliphatic , araliphatic , 
or aromatic basis. ) With it is a dimethyl carbonate. 

[001 5] It is not something which especially is limited as imidazo 
les which isdisplayed with above-mentioned General Formula (1). 
for example imidazole , 2 - methyl imidazole , 4 - methyl 
imidazole , 2 - ethyl imidazole , 4 - ethyl imidazole , 2 - propyl 
imidazole , 2 - isopropyl imidazole , 2 - butyl imidazole , 2 - 
isobutyl imidazole , 2 - pentyl imidazole , 2 - hexyl imidazole , 2 - 
octyl imidazole , 2 - dodecyl imidazole , 2 - undecyl imidazole , 
2 - heptadecyl imidazole , 2 - ally! imidazole , 2 - 
hydroxymethyl imidazole , 2 - ( - hydroxy) ethyl imidazole , 
2 - benzyl imidazole , 2 - phenyl imidazole , 2 - cyclohexyl 
imidazole , 2 - cyanoethyl imidazole , 4 - nitro imidazole , 4 - 
formyl imidazole , 4 - cyano imidazole , 4 - cyanoethyl 
imidazole , 4 - hydroxymethyl imidazole , 4 - aminoethyl 
imidazole , 2,4-di methyl imidazole , 4,5-di methyl imidazole , 2, 
4-di ethyl imidazole , 4,5-di diethyl imidazole , 2,4-di phenyl 
imidazole , 2,4-di benzyl imidazole , 2,4-di cyclohexyl imidazole , 
2 - ethyl - 4 - methyl imidazole , 2 - isopropyl - 4 - methyl 
imidazole , 2 - butyl - 4 - methyl imidazole , 2 - methyl -4- 
phenyl imidazo jpl 1 , 2 - methyl - 4 - nitro imidazole , 2 - 
methyl - 4 - formyl imidazole , 2 - phenyl - 4 - formyl 
imidazole , 2 - methyl - 5 - nitro imidazole , 2 - methyl- 5 - 
formyl imidazole , 2 -phenyl - 5 - formyl imidazole , 4 - 
methyl - 5 - phenyl imidazole , 4 - phenyl - 5 - methyl 
imidazole benzimidazole ,the 2 - (2 - pyridyl) imidazole and 2 - 
phenyl - 4 - methyl imidazole , 2 - phenyl - 4 - ethyl 
imidazole , 4 - methyl -5 - hydroxymethyl imidazole , 
imidazole - 4 - carboxylic acid , imidazole - 4-di thio 
carboxyiic acid , imidazole - 4,5-di carboxylic acid , youcan 
list 2 - phenyl - 4 - methyl - 5 - ethyl imidazole and 2- 
propyi - 4 - benzyl - 5 - phenyl imidazoleetc. 



[001 6] Regarding to method of this invention, quantity of dime 
thyl carbonate whichis used reacts in range of mole ratio 0.7 to 
2 times vis-a-vis imidazoles compound, it isdesirable densely. 
When it is under 0.7, because unreacted imidazoles remains 
mainly, not tobe a practical, when it exceeds 2, because N - 
methyl imidazole which isformed, furthermore reaction which 
quaternization is done it becomeseasy to advance to 
inidazolium compound there are times when yield of theN - 
methyl imidazoles decreases. 
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[0017] Regarding to method of this invention, considering by- 
product and thecoloring prevention, substituting reactor with 
inert gas , for example nitrogen gas or argon gasit does, it is 
desirable densely. 



[001 8] xmaoxmit, msvmmt& 0 



[0018] It executes method of this invention, with liquid phase. 



[0 0 19] *%W<Dy5&\z&^T . -SETT* 
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[0024] mi 

2 0 0ml CDHP7^X^|Z2->^^-f 5#V-;U4 
1. 1 g (0. 5 0i/b) £A*U afH*«Lfc«. 1 
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[0019] Regarding to method of this invention, it reacts, under a 
mbient pressure, it isdesirable densely. When it reacted under 
pressurizing, quaternization reaction advances and yieldthe 
target product it is difficult well to obtain. 

[0020] As for method of this invention, while dripping dimeth 
yi carbonate, it reactsdensely it is desirable. Dripping as it is 
called in this invention, thing or sample which supplythe 
sample to reactor making use of for example pump you drop 
into bottomfromupper part, you say densely, rate which it 
drips is decided with reaction temperature and is not 
decidedunconditionally. It is good, to insert with rate which it 
corresponds to thequantity which is consumed in reaction it 
tries not to becomeextremely excess, is desirable densely. 
When it becomes extremely excess, reaction temperature stops 
being able ton^intain at boiling point or higher of dimethyl 
carbonate, dimethyl carbonate distills in outside the system 
On one hand, when dimethyl carbonate was inserted in bundle, 
reaction temperature isrmintained more highly than boiling 
point of dimethyl carbonate, it is not possibledensely. 

[0021] Regarding to method of this invention, as for solvent us 
ing, without doing, there is not an inconvenience. If they are 
inert ones in reaction condition as solvent, there is 
notespecially restriction. Person who uses solvent which 
possesses boiling point of imidazoleswhich is a starting material 
or boiling point above reaction ternperature is desirable. In 
addition, concerning quantity which solvent uses there is 
notespecially restriction 

[0022] Regarding to method of this invention, it does not need 
catalyst, it isa feature densely, but as for catalyst using, there is 
not aninconveni ence . 

[0023] 

[Working Examples)] Below, method of this invention is expl 
ained with Working Example , but the this invention is not 
sorrething which is limited in these. 

[0024] Working Example 1 

You inserted 2 - methyl imidazole 4 1 . lg(0.50 mole) in three-ne 
ck flask of 200 rri, nitrogen substitution afterdoing, you heated 
to 160 °C. Being at point where temperature rose, under 
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ambient pressure , nitrogen stream, 6 hoursapplying dimethyl 
carbonate 49.6g(0.55 mole), while dripping, after that, 
furthernx>rethe 2 hours agitating it continued reactioa When 
after reaction termination, it cooled to room temperature, 
analyzed with f^s chromatography,the selectivity of 
conversion ratio 94 % , 1 ,2-di methyl imidazole of 2 - methyl 
imidazole was 92%. 

[0025] Working Example 2 

You inserted 2 - methyl imidazole 41 . lg(0.50 mole) in stainless 
steel autoclave of 200 ml, nitrogen substitution afterdoing, you 
heated to 160 °C Being at point where temperature rose, 
under ambient pressure nitrogen stream, 3 hoursapplying 
dimethyl carbonate 49.6g(0.55 mole), while dripping, 
furthermore 2 hours agitating itcontinued reaction. When after 
reaction termination, it cooled to room temperature, analyzed 
with gas chrormtography,the selectivity of conversion ratio 98 
% ,1,2-di methyl imidazole of 2 - methyl imidazole was 81 %. 

Working Example 3 

You inserted 2 - methyl imidazole 41. lg(0.50 mole) in stainless 
steel autoclave of 200 ml, nitrogen substitution afterdoing, you 
heated to 160 °C Being at point where temperature rose, 3 
hours applying dimethyl carbonate 49.6g(0.55 mole),when it 
drips and while reacting, pressure becomes 2.5 MPa or greater, 
whilethe pressure release doing, lowering pressure, furthermore 
2 hours agitatirigit continued reaction. When after reaction 
termination, it cooled to roomterrperature, analyzed with gas 
chromatography,the selectivity of conversion ratio 83 % ,1,2- 
di methyl imidazole of 2 - methyl imidazole was 80 %. 

[0026] Working Example 4 

You inserted 2 - methyl imidazole 41 . lg(0.50 mole) in three-ne 
ck flask of 200 ni, nitrogen substitution afterdoing, you heated 
to 120 °C. Being at point where temperature rose, under 
arrbient pressure , nitrogen stream, 6 hoursapplying dimethyl 
carbonate 49.6g(0.55 mole), while dripping, after that, 
furtherm>rethe 2 k>urs When 
after reaction termination, it cooled to roomterrperature, 
analyzed with gas ckornatography,the selectivity of 
conversion ratio 85 % ,1,2-di methyl imidazole of 2 - methyl 
imidazole was 91 %. 

[0027] Comparative Example 

While inserting 2 - methyl imidazole 41.1g(0.50 mole) and dim 
ethyl carbonate 49.6g(0.55 mole) in three-neck flask of 300 ni, 
the nitrogen substitution after doing, heating to 90 °C, 8-hour 
agitating itcontinued reactioa When after reaction 
termination, it cooled to room temperature, analyzed with ^s 
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chromatography,the selectivity of conversion ratio 25 % ,1,2- 
di methyl imidazole of 2 - methyl imidazole was 94 %. 

[0028] 

[Effects of the Invention] Like above according to this invent! 
on, without using catalyst uses thedimethyl carbonate with 
moderate temperature condition densely to be possible, as 
methylation agent because theN - methyl imidazoles of object is 
acquired with quite high yield without inaddition forming 
inidazolium compound of quaternary, on industry quite it 
isuseful. 
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